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[#ffFI«#©«6H3 

cisjrjs i ] h 

ls—iSmt)Z^&E.Ktei&<D'£it$:&Wi'T2>te!&£lb 
ISriiTSoT, 

U y f 1 • u — > t , 

®at©$?iix h >->t£*©#{b£t£©nr3 c <t 

[W^ 2 ] tSfBH7cM^©T?jSt<BJ©S^^«Jt^U >y 
^■XW)— >lr5I0#V^TH-5t>c^A^, ^TSItffil©#E 

J — >Xtt'J y^fcMIf U ^±«t#J©g|^S 
^ U T*' ?> © MfBHx:M<® tc^T -& Sit A 

gisii*©ia£y#;mTJ£#£»®u ttGTtttt©#ft 
y ^KKteUfcftjttcKUBaWM 

38(***IHaaT-C**fc*K:* SiIfBH7cttl&©g?S!lX h 1/ 
— S*tB*©SIMb3B£«IWrT<5 C. 

1 Gft©rtjKm©tttt$ft:IMff&a. 

[tt$9I3] #8IBSitAK^*©jSSJ^Xtt^F£»&, ffi 

IBH 7 C»^cD±oitfl'J©g^^«Sit©Sii^Jt^ e. ©-r 

tiatSf^CdESi:^ e.fftii-r-5 d <*: 

CIS^]®43 WjK«H©#»aH»C^SSn«tt*X h 
U — # f -S HtB® & ©&'{b £ BWt~t Z> 
&mmwv&-oT. 

m^^.7tMm<D±mm<Dm»m^ziftm^n, 

l£&'J-7lz8itiiTZ>Q}%tt-t>-*)-t. 

j — ka*^x 

©wr •& sjtsjt x w - ha - v x t . 

KA*yX®®#©fC e k-5^itX^-H 
A*'yXfiJ®®SilP^Sr'J 7fXtt'J- >lr>X h£-&-5 
*J»JflS^ai. 

w®=5c»*#©Tj*«©t»»attic^sn, &A£*b 

it ifi 'J -y u — >75' SrMtiiTS &3S§-fe >•* <h , 

SfrfB«JWfb¥BfCJ:2.$!lffl)^©->X h£froT7!>'Si10fB 
S?^ir>-y-T"^tB$nsS^^it75'''J 'y^X«U-> 
lc5SD^V'^C<h(C*oa'T, SMBSiRJtX^ — KA'y 
X Ml*#® C A -5 £«5Jt X > — K A y X M0©fH0jft £ 
u— >Xtt'J y^CKIE3l£5£*&JfcKte^e£, 
*w©*«***ttaT**»»«*a^»i. 
WBBffijBitSIE^gkC «fc *tt»^©se&ff ■ o T*' £ © 
#u sbhtcm^ ic*rr % oft xmmmcD'&mft x 
£. HtriB^it-fe>+t-T'Mtti$n-5^^it©s^ 

$$tbtc*f-r & -ms t twnE#ft;8iE*ittm^ft-cift a s n 

*#H©#«8«i:J&' £3? a UT«ftl.SAfiiI 

mfSB^MjtRfe^Bir £ 5Mi,«fflgglcMf£: LThIJIB 
®?PH-fe >D-T^lliS L & <h * fc, 

^nSTICmrfBtiitAK^»ffa^g:-C«*$4afeottA^ 



**©«*«# A te* t ^©IBtt $ i 

&JM8LT, S(rlB=7cftt««©^X h >-vte*©^b 

£ nfc ^ t-r -g. ftjKttM ©flkK$ 

tei£ISrgfi. 

[fB91©SMfflftlft9l3 
[0 0 0 1 3 

c^0j©ji-r?»few»if3 

mm&mzmv. mz, mmxbi'-'ymjjzmtz^ 
jt mmo&mx h u~. ym^^it^mmr^mmfzm 

TZ. 

[0 0 0 23 

m&o&mi 0£5t5> mmvfflm.mizit-mt'tiz^.TcM 
<®©±^ffl(c> &mik&'j -7\z&m-r%&mit-t>- u- 
£fi®x> mgmtttyviz.k-zT&mtbyj-bA'y? 

SfrfBH7C«^©Tott<Bi|{c^ 

i ) u — T&m 

»w\ mmmiz>v<Diht><Dmm&x\zmm 
gsiii-fc >-y-© tati ommm t mm&mit-t >+>-© tts * © 

Wrmwtf&yfc (#I?9- 1 2 5 9 3 6^1# 

m) . 

[0 0 0 33 

[fg^7W8&L,J;3<fct'-5ilJa3 L.*'L^e». JilBt* 

3S*Jt-fe>- 9-©m*©*U» 

*X S«rfB0f^^H^-TH^Wr©Wfigtt^*oT, &»r 
n* t ^ > iQnAt» o fc„ 

[00043 *5fiMtt±aawHjsic«*«csnfc'b©-c 

SO, H7B®^©gE^Xh>-'>tM*©^t:*. M»IVr 
* < fry>mmiz&mT &2>&mmwzmm-r z zt&m 

Wtt5 o 
[0 0 0 53 

[^SS^-r^fc«6©^3 ^-©fcJ6W^ 1 ©5!BJ 

teM® TS fE«©SPm^Mit © Ijyf • y->i. mftBH 
tB«K fc»f -5 SK A^S^Si ©ffiM A' e. ^fBH5BMiffi© 

[0 0 0 63 
itdi'J -yAT^nti. 

$n-5CttC?5£0> ETcttdOKi^hW^i^ 
tCigTT S-*. tfrf3±8itfiiJ©S^^«Slt^ U - >T? & 
=7C»li©#H«3W«*iafWtja:oT. HtcM^ 
©s?jgxh i — '>««»* tciiA^b-r 5., fct, h 
KMm<DTffiM<Dffim&Mkt<D^ttt, ±mmcomm^ 
*Jt©*f btetfUT, H7C*®*''®#^Itg^lNX h > 
-">gfo^b;fc:iin$±i;s-<htr^o. n^©^^x 
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h 1 

mmiz. 

iEnzmm?, h b v-i? 

Set v E.7tmm<Dmm^ b u—ism 

t)<D'£ittfW%.-£nZ> Z.£\ZUZ>o 
[0 0 0 7] ft, ^ggKii^T, &mtt<D'Jv^- u- 

>», mm^mitiztt-rz'Jv^ - >j->&*Ti><z>£ 
tz>. m&m2tm<vmwxnt. itfrfBH7^«©TBit®j 
u y u - >\zm o 

Mm<n±m.mv>mm. : &mit* u ->x«u y ^taiw 

b, 

U MfBTSitfiiJcoftm^it^U— 7?l:se 

ffirfB 

^Tcmmo&mx h i'-i?mt)<z>'Afc%£&mmTzM 
BZ£Ltc„ 

[0 0 0 8] M!«ToiE[BlI©^m^ 

y^{c3IDtt^T^-5#aite. mm*, b U-'X 
S75lB&0{C&oT©£*>©<h1«5£-T?£, U->l; 

3fio#v>T^5tt<?rm. mmx bu— >>mtfm±&\z 

^bT> 

TStffl'iW#^^it©KetC=fcoT 
MMX b b— yi^'l^itl''iJ0 KST^ftbfc^g 
frZ'Pm-T&o -A. 

X»trfflaf^fflibT^«6, flfM© 
l^Ahly— i/MiOfeM^bTVinti, H7C®4&©&' 
fb^M/TT-So 

[0 0 0 9] If 3 fBm©fS9S-m, SflBfStAS?i^» 

<=> ©-rnais^Bitstd^ e. wm? 

zm&iivtZ', 

[0 0 10] (;:<£££:. 

(omm^Mitfrib u ymmzQmittf-rnT^zm&iz 
o , u ->#jtc-r nr^-sis-g-tcte 

< is. o , Mm 

ft. $*«*«. ®m<owAQm.mm£mm&-c&z>(Z) 

T\ ®A^at*SrS^»ft»fflSfflibT, KSliiSj 

[0 0 11] lfj}<^4fB«co^Hj«, ftKttN©#A9 
SSi^^$ns^A h I'-itmfiZWTZE.TcMmcD 

%ik&&m-rz>MM'£it&m%iW'v&-DT. m i tc^-r 

[0 0 12] mUz&^T. &Mlt± >tm, MSSHtc 
*«[©±*«©#ftjai»fc^aian, = 

7fc«tBf-S. £*tt7Y-KAy*fH«#a»4, SI 



^< «M©*«l6fi^ft©S*Sifc*7 -f - HA*7 *M*rr 
•5. 

[0 0 13] CUT. — h*A 

y *#W#Rfc cfcS^mx w - I* Ay ZfflmvfflWjUi. 
S'JyfXtt'J->l:'>7^t5. K5S-fe>U-tt, W 
IBH7c«<®©To5£#J«»§iag§tC^g$tl. $ftg«5it 
*<U y^foU — g«BJ££ 
«HBfflBMK¥acJ:*ttl»j«©3/7 h^ffo 
Td' 6 MfB^^-fe: >U-T&ttS $ n-5 MfBH7ctt«©TSt 
«©#*£«ifc** 'J y AX« 'J - > \zm 0#©fc dttc 
SO'^T, F Ay *#(»#»£ J;*£ 

j&tffcA -r — 1* Ay * #»©«»£* U — >Xtt'J y ^fc 

[0 0 14] £Mttt££^StC 

*AR*«©»f!#X»;MFJea-*, S&iE^Mtfc-fe >U"? 
»W3n*R«£«^©aRBmfc^*-rn*£# 
««EMfttH WTlfttH S n3«H©#A8Eft£#* 6 fftu 
bTSS¥f -5. 

[0 0 15] -tbT, ttEgKJtKB 

#a*C.t«#«|jiS[©R(BK»l6bT*IHB*SlS-fe>-S-T« 
asn*#«fflRJta*R<Eb&fc€rfc. ^n^TtCmrfB 
*iitAg?«*»:tl1^^T«SC$nfcg5Ag?*»©^PJ»X 
»4^JS»t^»BitSnfc*qi***t*tfcttbT, ffir 
fBH7cM!S©S?^A h U-i yffi*©seft*»Wr*. 

[0 0 16] ST, — 

KAyyW^fBHW^S'J y^XttU — >tcv7 h$-fr 
KSIA h b— 'Xa$r«ii>Xti1tA^-fb$-&-5 
«fcy tCb, KU 7fXliU->'>7 htC^toTTfStfi!!© 
y^Xtt'J — >C5S0#V»fcNf^iT?. & 
fX K^-yM0X(iMil3Jlbfefcffltli 
■To ■€■ bT. bOJ: 5 1: LTWft^ftfcifX h U- 
?«0*6»*X[4**!i»6 0 tb^T^[b^-a--5^ 

< , ±m.m<DMm&mit<DMffljii& u— >x«u y^tc 
»BBtt:Eefc»*bTT««©ffl«Ut3&*U 
— >x«u y^tsebfci^fjfre, iixhu-yijjs 

0 tcS-e^ftb/tfecDi 
fij»fb. C.©IH©«ttE»t»f 5fllSAKSfl*©jflf!l»Xtt 
*B©i*XH/-yi^tfc©t b, $ 
2P^^». BP-6, =?c»a©IE#tt«T©|g3llA b U- 

[0 0 17] 

=5E»l*©T««©#«fflKtfc 
©U yf • ') — >frZE.7tMmz£;tfZ>mmxbU--i> 
s©«^<£fij»rb. mmm^t^.7tm.m\znt^>m.x 
#**t©«W*»6, iK0liXH/-y|$#Jt 
•2>fe©. H7cilfcttE©«*A My-'X^*©^!:^. 

A bU—. S?«©«TibTj£*WCJpJ»fT*. JE1T. * 
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[0 0 1 8] SMt«2K«©Sfi® «lc<fc3£, HyEtt^tC 
tmzmmx o & 

frz. BiiMmiztRmz&zzii&Tgtzmma* x 

14. H7C<IMiK«*anT1f»itKilS*ft#5feT?*, &. 
T, HtcM^OSE^X h l/-yi*0*ft4«SI<i 
WT#*tV»53»*#**a. 

[0 0 19] fi^3fE*c©fi^JlCj;5.h. HTEMl&tC 
i®SU:ft-£*Sgil<8tl£X^. 

J^T, H7C»»K:*»t-6«*^ b U-:x»S:iSfifglC#t 
^t? # -5 i: V i? -5 . 

[0 0 2 0] fM^4B«©»»fcJ:S«!:. gmttyj 

— hae» 

h u— ym& o & e.MA»x«gA» 
*i6 0lC3;T^fc£ii\ ZLOiz^O^-TtMmizmTZffi 
xmm&frz=7cMmizis»z>m&<Dmmy.bu-'ym 
&mfe-rzcDT\ &fcizj:z>Mmxi'U-'ym<DM'j>& 

[0 0 2 1] 

[ssh©**©***] 

t5, HJg©^©^X^Alt)5KS:^-r®2JCi5ViT> 
l*|jB51SI§8 1 1C14, X.7XU— h3, A 

P'y Hl#4 K 5 $iK/T^AS© 

ASW. 

[0 0 2 2] f 5 coy y >^mz\z&m 

WfclcMfsMt**# 6 snTlrJ*. ffiEjWRfltttft 

6(4. yi'/'f FlCiatt;*tlTll#U, 

mft'rz>nMj£Mmm$i3rc&^ t, &arf&n>bP 

— )bn.-y DiM^tlX 

HB#U 0^b^tl^!|Bf3^>y^e.ffiM^tiyiy>y'>r 
u*zl u-yiz^vmTiEn&tiizmmznfrmm&'&fs. 
v-jb-ivb* spnzmtti&ilfe'Tz* ft. ffiea&Mttft 
6 &&&-?& -? x t> m 

Vi. 

[oo23] mm i (nBM^ziz^n^n&'Xte i tm 

14<=>nxViX, Ctllc <fc 9 ‘X1Z&ikLXM-&§g.$:M‘Xm 

&S-8--5. -fOT, g^x-7f:-;VH 

8, mn.yy h9, =7tMmimzfyyy-u&ftVT 
MiEH7c«j®io«, mmxhu—y 
fflm.l&ft<P<D CO, HC$ 
SKtU £fc, NOx £iSy cOT, ffioaiSSfrftKlcfe 
mx&Marx&o. wnftAa^^aift^BJtTjiiBtt 
$ itfc <h # iCpfe&g&^i'S t> &$? & t> © <h & & . 

[0 0 2 4] P> hP — )lZL-y M214, CPU, RO 

m, ram, A/T>^Wk^Rzsxtat)'(>yy^yy^ 
tATi^n5T4 9D3>tfa-^$ffiA, §S0 

LT. »4'!iM#6#cO^SlSr$'J®T-5. 



[0 0 2 5] HftfE : &aw-fe>-y-4:UTt4, b 3 

^iCifti^S^Vite? 7 y Zf'&fci !:©X77D-A-^ 13 
jWRfr&ftXwr, «m©©X£^fiQlcj£i;fc1I 
i£{i^£iii£rr&. 

[0 0 2 6 ] 

T, jftjetfX h>figS®S^S«^REFt, 
^KsroifiMft^pos ccx, m 

ibs^^m^refco^^w, ^Vii4, 
t*tt-5l»Emttft«®^P o S ©*£»:£«■«■$-* Cl 
t40, ^MlUfeiiSNe^^ttl-r^Ct^X^^. 

[0 0 2 7] £fc, IH 1 

7jcfi®TwSr^ffl-r'57K®-t>-y-153&^|gl'te.nTVi-5. 
MIC, MtEH7cM^10©Ji8iE#J2:^:-5^v -^— )V H 
8©*^gmci4. m%.&mit*'j-7\z8itii~rz>&Mit 
-fe >y 1 6*^14 <=> *1X43 0 , Sfc, mffEHAcM^lOOT 
i^®JXXx5>-lloJifiitffiiJtcl4. &m&Blt<D'J y7 • 
'j-y&mmTzmm-tyy (xh4+t>D-) 17 a*® 
14 ^tlXVi'So 

[0 0 2 8] CClCfeViT, P>bP— IbCL-.y bl2lC 

ftisnt7'fXD3>t;a-^0CPuii mrsaa-fe 
>14 1C <4 o T«tu a nS®Affl*flfE*Q t «KHI3«s3ft 

N e <Elc£c4ViX$*^*«#**T p £gyrr-S>-^. 
«HJ *»* ' T w& E 1C m-3 V iT MtE**lWt #4 *T p 
Sr«iEf ^>fcJ60=&a«IE^C O E F £8iJ¥M3£f 
-5. 

[ 0029 ] *7c. gmtty-f- b^yymm^tb 
X®1$Bg2:WX-5Ci>bP — JlZL-y bl214, Wifeoy 
4- b/'iyyfflffl$kfttfl$£LT^Zi:$lZlt. MIES 
p - FVt-y XW 

lE^LMD^, Bu8E^Jt-fe>-y-16X^til$n-5^M 
it^e^mtc— Mct2>£ylZP I D©J®I^lc4;oT 
ia^-rs. 

[0 0 3 0] (8S, i?lg-fe>-tH7X^ai$n^^Jt<D'J 
7f • u— >(C»oXiT, B8fE^Mit-fe>-y-16$:fflVi7c 
— hVN*-y ^©lfflItCffiIE$rllPA-51#eS:xSoT 

fc^Vi. 

[0 0 3 1 ] tl-T, iurfESA^^MfiT p ^mfSES- 
affilE^ifcCOEF, QM&.y'f-brtyyffiJE&ML 
MD, Mtct4. A-y^UrnffitCi^SiE^T s^ti'tci: 
ox«iEUTg^w7j:m^«w*T i &^se>, mmmm 
#t»T i \zm^t^>^)by^<Dmw^)bxm^mnm 
m# 6 tc^^x s >y-ctntiT^o 
[0 0 3 2] — ^r, ftffSEP> hn— ;VPL--y M2(C«, 
0 3 ®7D- 7-^— HC^TJ: 3 (C, MfEHycMStlO© 
^ffc, #{C, hp-j?i*0*fts»»ft5fcj& 

©^»r<8ffia<ii a e. nt vi s . 

[0 0 3 3] 03OXP — 7-V — htCiSViT, S’?*, S 
im !E^-fe>u-i7T^tii$nsH7cMi®ioTai{Bij© 
(A/F) *i*'J y?--C$>Z>fr'J — y-TZ&Zfr 
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[0 0 34] -f-LT, >J T'&ZiiglZte, S 2'\it 

/B,£0 £'J y^m\Z77 F2-H:. 

y^JcfMPsn$<fc mitt's,, 

[ 0035 ] mmmm&n u ■^ ik©->7hi sat 

•gxh^-CD^l/^UCD^M. ^SlfcX^ — F/ty jrftffl 
tt:m*&Sf£»©^M&<*:\ a*©**TCfT 5 £<!:?&** 

[0 0 3 6] S3TI1 Wf2U -y^77 F©*SJH. mm 

-tr>-y-i7-e^m$n^^it (a/f) tfu -y?-m\zm 
D tt < J: 5 K&ofc#>§#> ?r¥iJS'J-r -5. U -y ^*K©» 
®Ei?H:>iH7©ffi*a*§*0 (** 

[ 0037 ] ^i/T, s?*-fe>-y-i7-e^aj^n-5^it 
*t«J y^Mlzm K)tf<J:?lZteZ,£-C\ U -y^'AX Ftt 
<®£«]3fU U'y^«c3gDtt< «fc-5K&-oT*'£S 6 
'xittr. 

[0 0 3 8 ]—*. S 1 -?S?i!t-fe>lH7T^£ti£n3^ 
Mifca*y->**5£*JSy£ft3£, S4^ii*-, Ifti2 
att7^- FA'7 ZM'mz3£rt2>MW &* U ->®Jfc 
>7 FSit\ 1 0 ± 8 itM© # 1J - > tc ftlP 

[0 0 3 9] fit. S5T(1 i!trf2U— >'>X F©Sg 

*. mm-ky+nrcmitiznz&mit (a/f> js*u— 

>#Jtc3i 0 # < J: t> \zfe •? &2RISIJ U U - >®J 

^©5SD#^^Hi$tX-5^-e. U->'>XF#cli£« 
}# 2 i±£. 

[0 0 4 0] SSAH ^fd-fe>-y-17©ffi**i'J 7/^Tifc 
Z>£%lZ, H^MI£UO©±M®©^$tifc£:'J -yAtC^X 
FS-a-St, IK»fl0»CK*^JE©»*#*H7C»MtlOK» 
A-r-sciii-e, -?-nst?fcH7cM^ioir®^$nTVifc 

b, itStix 

V>fc&iSS£&VM2J3<!:, l?lg-fe>-y-17TMti]$n^H7C 

-yfHzmvtt< Z£lz& 
-5. jMlC. =7£MaK10©±^®J©£MJfc£U — >£'>X 
h 3-a-g, i. ^WtgE^ja^J©^^^H7nMj*10tr8g 
a ?z>ztx\ =7zMmMzzi-?z>mm<nmmmtfM± 

■y- 17T'&ffi $ 10T««©#Stffljl!8]t it U - 

[0 0 4 1] hub2 S 1 ~ S 5 © 

$!UII;:J;oT, H7cffl!«*10©lElf§X FI/— -X*te. OX 

itc^-5. ft. ±f2X(i. & 
^-fe>-y-17©«ltB^*'e. D — >->X F • U -y^~>X 
h © V i-rtl^ £g&f £ £ x K L ?■© U — > > 7 

FiU y ^i/7 h rUfft* 

viTfc^v>. <ai> ±te©<t3{c. &5g-tr>-yi7©&aj 
teJftCJS&Tv'X F*|tilS»WS-a--BJ:'5Kfntf. K 



5RX F Is-iSmomt&'P &< T#. ^{tiCMTSB# 
IB *»»•?**. 

[0 0 4 2] S3T, g?m-fe>+H7©a*^'J 
Dtt©TV>3££J6tf£nfc£^. BP*». HTEMIglOtc* 
tt^^AhU-'X*€r01C«0^t;bfet#{r«. S 6 

(aasjtKC^a) aaic, omt tx^-Fv\*y 

A©jw©wmsru->tcse^-a-. o 

fcilXH/-y»S> K*»J©^««rH7cMai0tC 
3IA£-&£ d 3 tcf^o 

[0 0 4 3] £fc. S5t> S?^-fe>-y-17©ffi**?'J- 
>1c3gD^iTV^<i:fiJ»f$nfc<t#. in*. HtgM& 

iok*h-***;x f v-vm*Wi*.mz®mk\^tz£% 

fctt. S 7 'S**. iJS(C. 

^-FA>xfW«©sm&£u y^-fcEtes-a-, s** 
(rs-eiiA$-e-fc®?^A F W'—x»£. »**£©&» 
^HJcM<«10t-#A^-a:-5 C ^ 5 tc-r 

-5. 

[0 0 4 4] S8TI1 ^.it-fe>-tll6T7Mdi*n-g>H 

T*-rn*i;. S^gft»tcffiS-r*©A^9ftSQ 
<=>. u ^©s9t 

tt. WE»ffl*S**»IW«»-r-BCt*C, S6XBS7 

[ 0045 ] attffijKiftrjiRMs 

•a-fc<i;€rtc^-r^^©iiA^tr$.D. Sfri2Km^FS^ 
tw. s^^Jt-c«sM$-a-fct#icM'r*^m©«'> 

^J-TS.0. S 6-C'J — >->A FS-a-fct*»cttit*ilM 

ft&mmzit, s 7T>jy^'>7 t'2-&t££&izizmm 
mjzft&mBz-ttz . 

[0 0 4 6] ft. tflj$©J;-3(r. *^SSJg«iTtt. ©A 
QMffiMQvr— ?&fflm.ffimizts%-rz>M£LTm^ 
•5©T. ©A^MStMQ^tB-r-SxTXP — A — X13 

[0 0 4 7] SlOTte. ^-tr>-y-17©tb*^. S 6 , 

S 7Tffly7 F*(^t3^JSL-TKebfe^S^*fiJSiJ-r 
^>o jifriwcte. s 6-v&Mttm&&£'j— >miz'>7 
ktSItttmG- fctt. ^?g-fe>tH7©m*^U yW»6'J 

*u -yAfttC'Ax mm-£>y-n<Diti 

titf')->frZ'j 'y^tz&mv tcfrm' *mm s it ■& . 
[ 0048 ] ^ja«s 2TraaBJt*u 

T. =7cftt<«10tCi5tt^^XM/-'A»^O1CbT*' 
*. S 6T^l)t£'J->y7 F$l±fe«^(C«. 
**©»«;&*= TcMflt 1 0 tecStAT*^. 3 tcM<® 1 0^ 
*&»3irc#*IH»±, H5c«^10ToS®J©P»^Jttt 
•J-XcRfe-irr, S7C»«10©#*X FU'— 5?*#**k 
±m£U’DTmm& : tn&>±wm-c&tt.<tez>£, htc 
«« lOT*ffl©ffi*8Jt**'J — >ICS<ET -5 Z. £\ZteZ> 
(04#M) . 




( 6 ) 



^2 001-329832 



coo4 9] mz, ^.Tzmmioizm^mcomm^m^ 

vizis'? wm 

5 FJS©#»3j*H7C»«10fc]*A-r* - tx\ H5c««K10 

K®»snTV»fc*i(l35(*«fl:S*:fc«4n. =7C««10 
t:Kf 

&&<&%£, htcm® i ormiivgmittf u y^\z%. 

[0 0 5 0] SIOT. 
tarsus ft at. sii-v*^ 

EPt>- H7tM*RlO(C©#$n 
tzmmmxi±E.fcMmm'6temztircMmm£. xjt 
M^lOroWWt»c^T©*^:©#»ic)^DT^*^fB1S 

[ 0051 ] ^tx, MriB^pKMJ: o ’bmmmmft 

S12^iiA/-C\ H7C» 

miO<DJE&nfc&ff5» 

[ 0052 ] --ft, mmmmftxitt&ftcDmfti&gLtf 
*ip^^»£lTX?fe'5<i:^lX«, H7tM1®10©&iStX b 
u-i?mtxo'£itiz£. -? zmmm-tim'p lt 

nst)©t«»u s 13 h 

7C«1® 1 0 ©S&fttPJJE £fr 5 . S 13TH7cte«10©#<t¥iJ 
mf4^fS*Ta:i'XfSt5 

[0 0 5 3] $i?IX b U-'Xg£ 0 *> e»ft*Sl;ii;Tii 
AmtZI tzm&iz, ^^®PJ^^H5cMi®101C©*5 
ft, *rti£X±.lzmmx%fc<tj.- : >fcb&lz. &^-fe>-y- 
i7©ui*^K^-r'5c:<t ir^-5^ e. ge^sxcfs 

(iiXH/-i’i) Sr^-rxilC^D, 
—S?*****#** (SWXhL^-vi) £0 V> 
mm7>bv—vmt)tf'£ik\src.tzt?>\z. 
mmx b u-^mAm^Lfc^coizmm-r^. 



[0 0 5 4] *fc, &38IX b l/- ^*£**g^ 5 0 Iz 

M**JE#«tt=5E«lfclO 
ic©^$nT^xcK^*«^L, mmx b u-^&^o 
\zte^tz£Z\zmm4z>vu<r)\hjjtfmfctz>z.}i\zt£ 
EWAtx H tc 

«^101C©*$tlTl^c^» (I^Xhb-vi) * 

^TXttc&D, K&iStX b (S 
mmmx b \s—vm> iixb 

l'-i>tfctltf£itLtztzit>lZ. iIXhb-vS»> 
Lfcfc©<hWr-r5. 

[0 0 5 5] ±|B©J:51C. *^J6»Jg©#fl:&0rt;:,fc 
5<i:, HTcMittlOtX^liTK^Bjtg^^gSr^ttiL. 
T, ^^©©SpTtggiitgrr-Sit^T#^© 
T\ &%XhU—i;ffitl$:7£Mt£)\Z'#mxZ, HiXb 
v—\ ■;mt)(D£it%'m%im.\z&®TX%z>b<D-e&z>. 
immcommteMm 

[® i ] at&gu <Dmwizfrftz&{t&mmm<D&*ffi 

fiE^itXn7^@. 

[0 2] ^©^©^X^AIUBSS. 

[ 03 ] mmoimmzi5»^itmmmm^-rya- 

3~-V bo 

[04] mffi<n&mz&vz£<i:&M<»&&&m-r?'( 

A-^X — bo 

m^oymm] 

1 ftj88«l8 
6 ttWKfttft 

10 H5t«!£ 

12 3>bD-;l/O.Zy b 

13 X77P- X — 9 

14 

16 fflKJt-fe>tb 

17 mm±>D- 



[04] 





(7) 



iff 2001-329832 



[ 01 ] 




[ 02 ] 



[03] 




( START ) 

> 1 s 



■ WO 



3 



♦4 YES 



N0\ 



F/BjSft!)5^V7h 

mm? / 

™EE 







<4 


— 


2 


S 4 ! - 


r 






F/BA&y 






ssy^jlA/Pj-yN. 



S7' 



F/B^L&y 


— Xv^ | 


J 


L - 



^YES 



F/B^*Uy^v<7l 



T 



1 1 SB 



a# 



^ YES^F 

<T^ 



S11 



S12 



¥ye<3 






C end ) 



NO 

1 


r / S13 


1 











( 8 ) 



ftffl 2001-329832 



7P>K- 

F & — A (##) 3G084 BA24 DA04 EB14 EB15 FA08 

FA20 FA30 FA33 FA38 

3G091 AA17 AA23 AA24 AA28 AB03 

BA 14 BA15 BA 19 BA33 CB02 

DA01 DA02 DB04 DB05 DB06 

DB07 DB10 DB13 DC01 EA01 

EA05 EA16 EA21 EA30 EA31 

EA34 FB10 FB11 FB12 HA36 

HA37 

3G301 JB09 LB02 MA01 MAI 2 NA03 

NA04 NA05 NC01 ND06 NE13 

NE15 NE16 NE17 PA01Z 

PD03Z PD04Z PD09A PD09Z 
PE01Z PE04Z PE08Z 




(-19) (fW'y JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 2001329832 A 



(43) Date of publication of application: 30.11.01 



(51) Int Cl 


F01N 3/20 
F02D 41/14 
F02D 45/00 








(21) Application number: 2000149411 


(71) Applicant 


UNISIA JECS CORP 


(22) Date of filing: 


22.05.00 


(72) Inventor: 


TAKAHASHI KOJI 



(54) CATALYST DETERIORATION DIAGNOSTIC 

DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57) Abstract 

PROBLEM TO BE SOLVED: To diagnose the 

deterioration of oxygen storage capacity of three-way 
catalyst with high precision. 

SOLUTION: An air-fuel ratio in the upstream of catalyst 
is shifted to a rich or lean condition and oxygen 
storage amount in three-way catalyst is initialized to 0 
or the maximum amount (SI to S5). Then, the air-fuel 
ratio in the upstream of catalyst is inverted (S6, S7) 
to increase or decrease the oxygen storage amount, and 
oxygen excess amount or oxygen deficiency amount after 
the inversion is calculated for time-integration (S8, 
S9). When an air-fuel ratio in the downstream of the 
catalyst is inverted (S10), the oxygen excess amount or 
oxygen deficiency amount integrated thus far is compared 
with a reference oxygen amount (S11), and the three-way 
catalyst is judged to be deteriorated (SI 3) if the 
amount is smaller than the reference oxygen amount. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Catalyst de-activation diagnostic equipment of the internal combustion engine which is the 
catalyst de-activation diagnostic equipment which diagnoses degradation of the three way component 
catalyst which has the oxygen storage capacity infixed in the flueway of an internal combustion engine, 
and is characterized by diagnosing degradation of the oxygen storage capacity of the aforementioned 
three way component catalyst from correlation with the amount of inflow oxygen to rich RIN and the 
aforementioned three way component catalyst of an exhaust air air-fuel ratio of the aforementioned 
three-way-component-catalyst downstream. 

[Claim 2] From that the exhaust air air-fuel ratio of the downstream of the aforementioned three way 
component catalyst is rich, or the state where it has stuck to RIN Or it controls richly, the exhaust air air- 
fuel ratio of this downstream is reversed — it should make — the exhaust air air-fuel ratio of the upstream 
of the aforementioned three way component catalyst — RIN — Integrate a part for an excess and the 
insufficiency of the amount of inflow oxygen to the aforementioned three way component catalyst after 
starting control of the exhaust air air-fuel ratio of this upstream, and when RIN or the aforementioned 
integrated value at the time of being richly reversed is below a reference value, the exhaust air air- fuel 
ratio of the aforementioned downstream Catalyst de-activation diagnostic equipment of the internal 
combustion engine according to claim 1 characterized by diagnosing degradation generating of the 
oxygen storage capacity of the aforementioned three way component catalyst. 

[Claim 3] Catalyst de-activation diagnostic equipment of the internal combustion engine according to 
claim 2 characterized by computing a part for an excess and the insufficiency of the aforementioned 
amount of inflow oxygen from the amount of gaps and exhaust air flow rate from theoretical air fuel 
ratio of an exhaust air air-fuel ratio of the aforementioned three way component catalyst. [ of an 
upstream ] 

[Claim 4] The air-fuel ratio sensor which is the catalyst de-activation diagnostic equipment which 
diagnoses degradation of the three way component catalyst which has the oxygen storage capacity 
infixed in the flueway of an internal combustion engine, is infixed in the flueway of the upstream of the 
aforementioned three way component catalyst, and detects an exhaust air air-fuel ratio linearly, in 
agreement with a target air-fuel ratio in the air- fuel ratio detected by this air-fuel ratio sensor — it should 
make — an engine's combustion — with the air-fuel ratio feedback control means which carries out 
feedback control of the air-fuel ratio of a gaseous mixture The control point of the air-fuel ratio feedback 
control by this air-fuel ratio feedback control means Rich or the initialization means shifted to RIN, or 
[ that it is infixed in the flueway of the downstream of the aforementioned three way component 
catalyst, and an exhaust air air-fuel ratio is rich ] — with the oxygen sensor which detects whether it is 
RIN It is based on that the exhaust air air-fuel ratio detected by the aforementioned oxygen sensor since 
the control point by the aforementioned initialization means is shifted is rich, or having stuck to RIN. 

The control point of the air-fuel ratio feedback control by the aforementioned air- fuel ratio feedback 
control means RIN or the air-fuel ratio reversal means reversed richly, A part for an excess and the 
insufficiency of the amount of inflow oxygen to the aforementioned three way component catalyst of 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww6.ipdl.jpo.... 6/23/2003 





Page 2 of 2 



since the control point by exhaust air flow rate detection means to detect an engine's exhaust air flow 
rate, and the aforementioned air-fuel ratio reversal means is reversed An amount calculation means of 
inflow oxygen to compute and integrate from the amount of gaps to the theoretical air fuel ratio of the 
exhaust air air-fuel ratio detected by the aforementioned air-fuel ratio sensor, and an engine's exhaust air 
flow rate detected with the aforementioned exhaust air flow rate detection means, When the exhaust air 
air-fuel ratio detected by the aforementioned oxygen sensor corresponding to reversal of the control 
point by the aforementioned air- fuel ratio reversal means is reversed Catalyst de-activation diagnostic 
equipment of the internal combustion engine characterized by having measured the amount of criteria 
oxygen beforehand remembered to be a part for an excess and the insufficiency of the amount of inflow 
oxygen integrated with the aforementioned amount calculation means of inflow oxygen by then, and 
being constituted including a degradation diagnostic means to diagnose degradation of the oxygen 
storage capacity of the aforementioned three way component catalyst. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[The technical field to which invention belongs] Especially this invention relates to the equipment which 
diagnoses degradation of the oxygen storage capacity of the three way component catalyst which has 
oxygen storage capacity about the catalyst de-activation diagnostic equipment of an internal combustion 
engine. 

[ 0002 ] 

[Description of the Prior Art] In the engine which equips conventionally the upstream of the three way 
component catalyst infixed in an engine's exhaust air system with the air-fuel ratio sensor which detects 
an air-fuel ratio linearly, and performs air-fuel ratio feedback control by this air-fuel ratio sensor The 
oxygen sensor which detects whether it is RIN is prepared, or [ that an air- fuel ratio is rich to theoretical 
air fuel ratio to the downstream of the aforementioned three way component catalyst ] — Based on the 
ratio of the tracing length of the output of this oxygen sensor or the tracing length of the output of the 
aforementioned oxygen sensor, and the tracing length of the output of the aforementioned air-fuel ratio 
sensor, there was diagnostic equipment which diagnoses degradation of a three way component catalyst 
(refer to JP, 9-125936, A). 

[0003] 

[Problem(s) to be Solved by the Invention] however — although according to the above-mentioned 
conventional degradation diagnostic equipment a reliable diagnosis can be performed when the tracing 
length of the output of an air- fuel ratio sensor is a predetermined range — the aforementioned 
predetermined one — if out of range, there was possibility of an incorrect diagnosis, and there was a 
problem that diagnosable conditions were limited 

[0004] this invention is made in view of the above-mentioned trouble, and it aims at offering the 
diagnostic equipment which can diagnose certainly [ there is no incorrect diagnosis and ] degradation of 
the oxygen storage capacity of a three way component catalyst. 

[0005] 

[Means for Solving the Problem] Therefore, the catalyst de-activation diagnostic equipment of the 
internal combustion engine concerning invention of a claim 1 is catalyst de-activation diagnostic 
equipment which diagnoses degradation of the three way component catalyst which has the oxygen 
storage capacity infixed in the flueway of an internal combustion engine, and was taken as the 
composition which diagnoses degradation of the oxygen storage capacity of the aforementioned three 
way component catalyst from correlation with the amount of inflow oxygen to rich RIN and the 
aforementioned three way component catalyst of an exhaust air air-fuel ratio of the aforementioned 
three-way-component-catalyst downstream. 

[0006] For example, if the exhaust air air-fuel ratio of the aforementioned upstream is RIN while the 
atmosphere of a three way component catalyst serves as oxygen deficiency, the oxygen with which the 
three way component catalyst was adsorbed will be used for oxidation reaction and the amount of 
oxygen storage of a three way component catalyst will fall gradually, if the exhaust air air-fuel ratio in 
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the upstream of a three way component catalyst is rich, the atmosphere of a three way component 
catalyst will serve as hyperoxia, and the amount of oxygen storage of a three way component catalyst 
will carry out increase change gradually. Therefore, change of the exhaust air air- fuel ratio of the 
downstream of a three way component catalyst The delay according to the amount of oxygen storage 
which can stick to a three way component catalyst will be produced to change of the exhaust air air- fuel 
ratio of an upstream, the actual amount of oxygen storage If the amount of oxygen storage which can 
presume from the amount of oxygen which flowed into the catalyst by the time air-fuel ratio change of a 
downstream occurred, and is this presumed is decreasing rather than the amount of oxygen storage in an 
initial state, degradation of the oxygen storage capacity of a three way component catalyst will be 
judged. 

[0007] In addition, in this application, rich RIN of an air-fuel ratio shall show rich RIN to theoretical air 
fuel ratio. In invention according to claim 2, from that the exhaust air air-fuel ratio of the downstream of 
the aforementioned three way component catalyst is rich, or the state where it has stuck to RIN Or it 
controls richly, the exhaust air air-fuel ratio of this downstream is reversed — it should make — the 
exhaust air air-fuel ratio of the upstream of the aforementioned three way component catalyst — RIN — 
Integrate a part for an excess and the insufficiency of the amount of inflow oxygen to the 
aforementioned three way component catalyst after starting control of the exhaust air air- fuel ratio of 
this upstream, and when RIN or the aforementioned integrated value at the time of being richly reversed 
is below a reference value, the exhaust air air- fuel ratio of the aforementioned downstream It considered 
as the composition which diagnoses degradation generating of the oxygen storage capacity of the 
aforementioned three way component catalyst. 

[0008] According to this composition, the state where the exhaust air air- fuel ratio of a catalyst 
downstream has stuck richly can be presumed to be that to which the amount of oxygen storage has 
reached the peak in the state where could presume that from which the amount of oxygen storage is 
abbreviation 0, and it has stuck to RIN. And that the amount of oxygen storage should be increased or 
decreased from the starting state, the exhaust air air- fuel ratio of an upstream is controlled, and it judges 
whether the amount of oxygen storage changed with reversal of the exhaust air air-fuel ratio of a 
downstream even to a peak or 0. If it asks for a part for an excess and the insufficiency of the amount of 
inflow oxygen to a catalyst until the exhaust air air-fuel ratio of a downstream is reversed as a value 
equivalent to the actual amount of oxygen storage on the other hand and is decreasing rather than the 
expected amount of oxygen storage, degradation of a three way component catalyst will be judged. 
[0009] In invention according to claim 3, a part for an excess and the insufficiency of the 
aforementioned amount of inflow oxygen was considered as the composition computed from the amount 
of gaps and exhaust air flow rate from theoretical air fuel ratio of an exhaust air air-fuel ratio of the 
aforementioned three way component catalyst. [ of an upstream ] 

[0010] According to this composition, when having shifted to the RIN side, it is in a hyperoxia state, 
when the air-fuel ratio has shifted from the theoretical air fuel ratio of the exhaust air air-fuel ratio of an 
upstream to the rich side, it is in an oxygen-deficiency state, the degree of oxygen deficiency or 
hyperoxia becomes large, so that the amount of gaps from theoretical air fuel ratio is large, and the 
amount of hyperoxia and an oxygen deficiency are calculated according to an exhaust air flow rate. In 
addition, since an exhaust air flow rate is an engine's intake air flow and almost same amount, it can ask 
for a part for a part for hyperoxia, and oxygen deficiency by making an intake air flow into an exhaust 
air flow rate equivalent value. 

[0011] Invention according to claim 4 is catalyst de-activation diagnostic equipment which diagnoses 
degradation of the three way component catalyst which has the oxygen storage capacity infixed in the 
flueway of an internal combustion engine, and as shown in drawing 1 , it is constituted. 

[0012] In drawing 1 , an air-fuel ratio sensor is infixed in the flueway of the upstream of the 
aforementioned three way component catalyst, and detects an exhaust air air-fiiel ratio linearly, an air- 
fuel ratio feedback control means is in agreement with a target air-fuel ratio in the air-fuel ratio detected 
by the air-fuel ratio sensor — it should make — an engine's combustion — feedback control of the air-fuel 
ratio of a gaseous mixture is carried out 
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[0013] Here, an initialization means shifts the control point of the air-fuel ratio feedback control by the 
air-fuel ratio feedback control means to rich or RIN. or [ that an oxygen sensor is infixed in the flueway 
of the downstream of the aforementioned three way component catalyst, and its exhaust-air air-fuel ratio 
is rich ] — the control point of that are the sensor which detects whether it is RIN and an air-fuel ratio 
reversal means has the rich exhaust-air air-fuel ratio of the downstream of the aforementioned three way 
component catalyst detected by the aforementioned oxygen sensor since the control point by the 
aforementioned initialization means is shifted, or the air-fuel ratio feedback control according to the 
aforementioned air-fuel ratio feedback-control means based on having stuck to RIN — RIN — or it makes 
reversed richly 

[0014] The amount calculation means of inflow oxygen computes and integrates a part for an excess and 
the insufficiency of the amount of inflow oxygen to the aforementioned three way component catalyst of 
since the control point by the air- fuel ratio reversal means is reversed from the amount of gaps to the 
theoretical air fuel ratio of the exhaust air air-fuel ratio detected by the aforementioned air-fuel ratio 
sensor, and an engine's exhaust air flow rate detected with an exhaust air flow rate detection means. 
[0015] And when the exhaust-air air-fuel ratio detected by the aforementioned oxygen sensor 
corresponding to reversal of the control point by the aforementioned air-fuel ratio reversal means is 
reversed, a degradation diagnostic means measures the amount of criteria oxygen beforehand 
remembered to be a part for an excess and the insufficiency of the amount of inflow oxygen integrated 
with the aforementioned amount calculation means of inflow oxygen by then, and diagnoses degradation 
of the oxygen storage capacity of the aforementioned three way component catalyst. 

[0016] according to this composition, the amount of oxygen storage is first decreased or increase 
changed for the control point of air-fuel ratio feedback control by rich or making it shift to RIN — 
making — making — this — by rich or RIN shift, when it sticks to RIN, it is regarded as that the exhaust 
air air-fuel ratio of a downstream is rich, or the thing to which the amount of oxygen storage reached 0 
or the peak And the amount of oxygen storage initialized by doing in this way to make it change even to 
0 from the maximum or the maximum from 0 Or it is richly made reversed and corresponds to this air- 
fuel ratio reversal, the control point of the exhaust air air-fuel ratio of an upstream — RIN — RIN or 
when richly reversed, the air-fhel ratio of a downstream It is judged as that from which the amount of 
oxygen storage changed even to 0 from the peak or the peak from 0, and a part for an excess and the 
insufficiency of the amount of inflow oxygen to a catalyst in the meantime shall show the actual amount 
of oxygen storage, and compares with the amount of criteria oxygen of oxygen storage, i.e., the amount 
in the normal state of a three way component catalyst. 

[0017] 

[Effect of the Invention] According to the catalyst de-activation diagnostic equipment of the internal 
combustion engine concerning invention of a claim 1 , the state of the amount of oxygen storage in a 
three way component catalyst is judged from rich RIN of the exhaust air air- fuel ratio of the downstream 
of a three way component catalyst. In order to presume the actual amount of oxygen storage from 
correlation with this judgment result and the amount of inflow oxygen to a three way component 
catalyst, Degradation of the oxygen storage capacity of a three way component catalyst can be 
quantitatively judged as a fall of the amount of oxygen storage, with there is an effect of the ability to 
make a degradation diagnosis perform with a sufficient precision stably. 

[0018] According to invention according to claim 2, it is effective in the ability to be able to presume the 
amount of oxygen to which the three way component catalyst was able to be made to stick, or the 
amount of oxygen in which the three way component catalyst was adsorbed, with able to diagnose 
degradation of the oxygen storage capacity of a three way component catalyst with a sufficient precision 
from the amount of inflow oxygen to the three way component catalyst when changing the amount of 
oxygen storage in a three way component catalyst even to 0 from a peak or a peak from 0. 

[0019] According to invention according to claim 3, it is effective in the ability to presume a part for the 
insufficiency of the amount of oxygen which flows into a three way component catalyst, and an excess 
with a sufficient precision, with presume the amount of oxygen storage in a three way component 
catalyst with high precision. 
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[0020] According to invention according to claim 4, since the amount of oxygen storage in a three way 
component catalyst is changed even to 0 from a peak or a peak from 0 in shifting the control point of air- 
fiiel ratio feedback control and the actual amount of oxygen storage in a three way component catalyst is 
presumed from the amount of inflow oxygen to the three way component catalyst at this time, it is 
effective in the ability to be able to diagnose reduction of the amount of oxygen storage by degradation 
with a sufficient precision. 

[ 0021 ] 

[Embodiments of the Invention] The gestalt of operation of this invention is explained below. In 
drawing 2 which shows the system configuration of the gestalt of operation, air is inhaled by the internal 
combustion engine 1 through an air intake duct 3, a throttle valve 4, and an inlet manifold 5 from an air 
cleaner 2. 

[0022] The fuel injection valve 6 is formed in the branch section of an inlet manifold 5 for every 
cylinder. The aforementioned fuel injection valve 6 is an electromagnetic fuel injection valve which is 
energized by the solenoid, opens, and an energization halt is carried out and is closed, and carries out 
injection supply of the fuel which was fed from the fuel pump which is energized by the injection pulse 
signal from the control unit 12 mentioned later, opens, and is not illustrated, and was adjusted to the 
predetermined pressure by the pressure regulator into an inlet manifold 5. In addition, you may be the 
composition in which the aforementioned fuel injection valve 6 injects direct fuel to a combustion 
chamber. 

[0023] The ignition plug 7 is formed in an engine's 1 combustion chamber, respectively, jump spark 
ignition is carried out by this, and ignition combustion of the gaseous mixture is carried out. And from 
an engine 1, exhaust air is discharged through an exhaust manifold 8, a jet pipe 9, a three way 
component catalyst 10, and a muffler 11. that in which the aforementioned three way component 
catalyst 10 has the oxygen storage effect — it is — CO in an exhaust air component, and HC — oxidizing 
— moreover, NOx the catalyst which is returned and is converted into other harmless matter — it is — 
engine inhalation — when burning a gaseous mixture in theoretical air fuel ratio, both transformation 
efficiency will become the best 

[0024] A control unit 12 is equipped with the microcomputer constituted including CPU, ROM, RAM, 
an A/D converter, and an input/output interface, inputs the detecting signal from various kinds of 
sensors, and like the after-mentioned, data processing of it is carried out and it controls the operation of 
fuel injection valve 6 grade. 

[0025] As various kinds of aforementioned sensors, the air flow meters 13, such as a heat ray formula or 
a flap formula, are formed into the air intake duct 3, and the voltage signal according to an engine's 1 
intake air flow Q is outputted. 

[0026] Moreover, the crank angle sensor 14 is formed and the degree signal REF of reference angle for 
every predetermined piston position and the unit angle signal POS for every unit angle are outputted. 

The engine rotational speed Ne is computable from measuring the generating period of the 
aforementioned degree signal REF of reference angle, or the occurrences of the aforementioned unit 
angle signal POS in a predetermined time here. 

[0027] Moreover, the coolant temperature sensor 1 5 which detects the circulating water temperature Tw 
of an engine's 1 water jacket is formed. Furthermore, the air-fuel ratio sensor 16 which detects an 
exhaust air air-fuel ratio linearly is formed in the set section of the exhaust manifold 8 used as the 
upstream of the aforementioned three way component catalyst 10, and the oxygen sensor (SUTOIKI 
sensor) 1 7 which detects rich RIN of an exhaust air air-fuel ratio is formed in the upstream of a muffler 
1 1 by the downstream of the aforementioned three way component catalyst 10. 

[0028] In here, while the microcomputer CPU built in the control unit 12 calculates the basic fuel oil 
consumption Tp based on the intake air flow Q and the engine rotational speed Ne which are detected by 
each aforementioned sensor, it carries out an operation setup of the various amendment coefficients C 
OEF of an amendment sake for the aforementioned basic fuel oil consumption Tp based on a circulating 
water temperature Tw etc. 

[0029] Moreover, when predetermined feedback control conditions are satisfied, the control unit 12 
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which has a function as an air-fuel ratio feedback control means sets up the aforementioned basic 
injection quantity Tp by PID control etc. so that the air-fuel ratio detected by the aforementioned air-fuel 
ratio sensor 16 may be in agreement with a target air- fuel ratio in the air- fuel ratio feedback correction 
factor LMD of an amendment sake. 

[0030] In addition, you may be the composition of adding amendment to the air-fuel ratio feedback 
control using the aforementioned air-fuel ratio sensor 16 based on rich RIN of the air-fuel ratio detected 
by the oxygen sensor 17. 

[0031] And the various aforementioned amendment coefficient-C OEF(s), the air- fuel ratio feedback 
correction factor LMD, a part [ amended ] Ts according to battery voltage further, etc. amend the 
aforementioned basic fuel oil consumption Tp, the final fuel oil consumption Ti is calculated, and the 
injection pulse signal of the pulse width equivalent to this fuel oil consumption Ti is outputted to a fuel 
injection valve 6 to predetermined timing. 

[0032] On the other hand, the aforementioned control unit 12 is equipped with degradation of the 
aforementioned three way component catalyst 10, and the diagnostic function for diagnosing 
degradation of oxygen storage capacity especially as shown in the flow chart of drawing 3 . 

[0033] In the flow chart of drawing 3 , it first distinguishes whether the exhaust air air-fuel ratio (A/F) of 
three-way-component-catalyst 10 downstream detected by the oxygen sensor 17 is rich, or it is RIN by 
SI. 

[0034] And when rich, it progresses to S2, the control point (F/B point) in the aforementioned air- fuel 
ratio feedback control is shifted to a rich side, and the air-fuel ratio of three-way-component-catalyst 10 
upstream is controlled richly. 

[0035] The shift by the side of [ the aforementioned control point ] rich can be performed by various 
methods, such as change of the control input in change of the judgment level when detecting change to 
the rich air-fuel ratio of a target air- fuel ratio, and an actual air- fuel ratio, and air- fuel ratio feedback 
control. 

[0036] In S3, it distinguishes whether the air-fuel ratio (A/F) detected by the oxygen sensor 17 come to 
stick to a rich side as a result of the aforementioned rich shift. The ball up by the side of rich is 
distinguished based on whether the state where the output of an oxygen sensor 17 is the maximum rich 
output (the maximum rich electromotive force) is continuing more than the predetermined time. 

[0037] And since a rich shift state is held and it comes to stick to a rich side until the air- fuel ratio 
detected by the oxygen sensor 1 7 comes to stick to a rich side, it progresses to S6. 

[0038] On the other hand, if it is distinguished that the air-fuel ratio detected by the oxygen sensor 17 by 
SI is RIN, it will progress to S4, the control point in the aforementioned air-fuel ratio feedback control 
will be shifted to a RIN side, and the air-fuel ratio of three-way-component-catalyst 10 upstream will be 
controlled by RIN. 

[0039] And a RIN shift state is made to hold in S5 until it distinguishes whether the air-fuel ratio (A/F) 
detected by the oxygen sensor 17 come to stick to a RIN side as a result of the aforementioned RIN shift 
and the ball up by the side of RIN is detected. 

[0040] For example, the exhaust air air-fuel ratio of three-way-component-catalyst which will be 
detected by oxygen sensor 1 7 if oxygen which it decreased by oxygen from which three way component 
catalyst 10 was adsorbed by then because exhaust air with continuously insufficient oxygen will flow 
into three way component catalyst 1 0 if air-fuel ratio of upstream of three way component catalyst 1 0 is 
richly shifted when output of oxygen sensor 1 7 is rich being used for oxidation reaction, and was 
adsorbed is used up 10 downstream will stick richly. On the contrary, when the amount of adsorption of 
oxygen to a three way component catalyst 10 increases and the amount of oxygen to which it can stick 
adsorbs because exhaust air of hyperoxia will flow into a three way component catalyst 10 continuously 
if the air-fuel ratio of the upstream of a three way component catalyst 1 0 is shifted to RIN, the exhaust 
air air- fuel ratio of three- way-component-catalyst 10 downstream detected by the oxygen sensor 17 will 
stick to RIN. 

[0041] Therefore, the amount of oxygen storage of a three way component catalyst 10 will be initialized 
by processing of the above S1-S5 (initialization means) at 0 or a peak. In addition, above, although 
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either of the RIN shift rich shifts was chosen from the detection result of an oxygen sensor 17, you may 
determine any of a RIN shift and a rich shift are performed beforehand. However, as mentioned above, 
if it is made to make the shift direction choose according to the detection result of an oxygen sensor 17, 
change of the amount of oxygen storage can be lessened and the time which initialization takes can be 
shortened. 

[0042] It is made to increase the amount of oxygen storage which it progressed [ amount ] to S6 (air-fuel 
ratio reversal means), made RIN reverse the control point of air-fuel ratio feedback control conversely, 
and decreased even 0 by S3 when the output of an oxygen sensor 17 was judged to have stuck richly 
(i.e., when the amount of oxygen storage in a three way component catalyst 10 is initialized to 0) by 
making exhaust air of hyperoxia introduce into a three way component catalyst 10. 

[0043] Moreover, it is made to decrease the amount of oxygen storage which it progressed [ amount ] to 
S7 (air-fuel ratio reversal means), reversed richly the control point of air-fuel ratio feedback control 
conversely, and increased even the peak by S5 when the output of an oxygen sensor 17 was judged to 
have stuck to RIN (i.e., when the amount of oxygen storage in a three way component catalyst 10 is 
initialized to a peak) by making exhaust air with insufficient oxygen introduce into a three way 
component catalyst 1 0. 

[0044] A part for hyperoxia and an oxygen insufficiency are computed and a part for hyperoxia and the 
oxygen insufficiency of since an air-fuel ratio control point is reversed by S 6 or S7 is made to compute 
by carrying out the time quadrature of the aforementioned calculation result by S8 the following S9 from 
the intake air flow Q equivalent to the amount of gaps to theoretical air fuel ratio and exhaust air flow 
rate of the exhaust air air-fuel ratio in the upstream of the three way component catalyst 10 detected by 
the air- fuel ratio sensor 16 (the amount calculation means of inflow oxygen). 

[0045] In a part for the aforementioned hyperoxia, when it is made to bum in theoretical air fuel ratio, 
are an increased part of oxygen, the aforementioned oxygen insufficiency is a decrement of oxygen, 
when it is made to bum in theoretical air fuel ratio, when carrying out a RIN shift by S6, a part for 
hyperoxia is made to calculate, and an oxygen insufficiency is made to calculate when carrying out a 
rich shift by S7. 

[0046] In addition, as mentioned above, with this operation form, since the data of an intake air flow Q 
are used as a value equivalent to an exhaust air flow rate, the air flow meter 13 which detects an intake 
air flow Q is equivalent to an exhaust air flow rate detection means. 

[0047] In S10, the output of an oxygen sensor 17 distinguishes whether corresponding to the shift 
direction of S6 and S7, it was reversed. When it makes it distinguish whether the output of an oxygen 
sensor 1 7 was specifically reversed to rich shell RIN when an air-fuel ratio control point was shifted to a 
RIN side by S6 and an air-fuel ratio control point is shifted to a rich side by S7, the output of an oxygen 
sensor 1 7 makes it distinguish from RIN whether to have been richly reversed. 

[0048] For example, although exhaust air of hyperoxia flows into a three way component catalyst 10 
when the RIN shift of the air- fuel ratio is carried out by S6 after carrying out the rich shift of the air-fuel 
ratio by S2 and setting the amount of oxygen storage in a three way component catalyst 10 to 0 While a 
three way component catalyst 10 can adsorb oxygen, when the exhaust air air-fuel ratio of three- way- 
component-catalyst 10 downstream is not reversed to RIN, but the amount of oxygen storage of a three 
way component catalyst 10 turns into a peak and it becomes impossible to adsorb oxygen more than it, 
the air-fuel ratio of three-way-component-catalyst 10 downstream will be reversed to RIN (refer to 
drawing 4 ). 

[0049] On the contrary, after making the oxygen of a peak stick to a three way component catalyst 10, 
when an air-fuel ratio is shifted richly, and oxidation reaction is presented with the oxygen with which 
the three way component catalyst 1 0 was adsorbed, it uses up the oxygen with which the three way 
component catalyst 10 was adsorbed and it becomes impossible to compensate oxygen with exhaust air 
with insufficient oxygen flowing into a three way component catalyst 10, the air-fiiel ratio of three- way- 
component-catalyst 1 0 downstream will be richly reversed. 

[0050] By S 1 0, if it is distinguished that the output of an oxygen sensor 1 7 was reversed, it progresses to 
S 1 1 and measures the amount of oxygen emitted from the amount of oxygen or three way component 
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catalyst 10 by which a part for the hyperoxia with which it integrated by the time of reversal, and the 
insufficiency 10, i.e., a three way component catalyst, were adsorbed, and the amount of criteria oxygen 
which carried out setting storage beforehand according to the maximum amount of adsorption in the 
initial state of a three way component catalyst 1 0. 

[0051] And when there are more integration results of a part for hyperoxia and an insufficiency than the 
aforementioned amount of criteria oxygen, it is judged as what degradation has not produced, it 
progresses to SI 2, and the normal judging of a three way component catalyst 10 is performed to a three 
way component catalyst 10. 

[0052] On the other hand, when the integration result of a part for hyperoxia and an insufficiency is 
below the amount of criteria oxygen, it is judged as that to which the amount of oxygen to which it can 
stick by degradation of the oxygen storage capacity of a three way component catalyst 10 is decreasing, 
it progresses to S13 (degradation diagnostic means), and the degradation judging of a three way 
component catalyst 10 is performed. When the degradation judging of a three way component catalyst 
10 is performed by SI 3, it is good to warn of degradation generating by the alarm lamp etc. 

[0053] When making even a peak carry out increase change of the amount of oxygen storage from 0 
Since the output of an oxygen sensor 17 will be reversed when a three way component catalyst 10 is 
adsorbed and it becomes impossible for the amount of hyperoxia to adsorb more than it, the amount of 
[ with which it integrated by the reversal point in time ] hyperoxia Since the amount of oxygen (the 
amount of oxygen storage) in which the three way component catalyst 10 was adsorbed will be shown, 
and oxygen storage capacity deteriorated when there were few these amounts of oxygen storage than the 
amount of criteria oxygen (the amount of criteria oxygen storage), it is judged as that to which the 
amount of oxygen storage decreased. 

[0054] Moreover, when making even 0 cany out reduction change of the amount of oxygen storage 
from a peak Since the output of an oxygen sensor 1 7 will reverse only an oxygen insufficiency when the 
oxygen with which the three way component catalyst 10 was adsorbed decreases and the amount of 
oxygen storage is set to 0 The oxygen insufficiency with which it integrated by the reversal point in time 
will show the amount of oxygen (the amount of oxygen storage) in which the three way component 
catalyst 1 0 was adsorbed. Since oxygen storage capacity deteriorated when there were few these 
amounts of oxygen storage than the amount of criteria oxygen (the amount of criteria oxygen storage), it 
is judged as that to which the amount of oxygen storage decreased. 

[0055] As mentioned above, since according to the degradation diagnosis of this operation form the 
amount of oxygen to which it can stick can be detected in a three way component catalyst 10 and it can 
compare with the amount of an initial state which can be adsorbed, oxygen storage capacity can be 
judged quantitatively and degradation of oxygen storage capacity can be diagnosed with high precision. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 

3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] The upstream of the three way component catalyst infixed in an engine's 
exhaust air system is conventionally equipped with the air- fuel ratio sensor which detects an air- fuel 
ratio linearly, and it is this air-fuel ratio sensor, or [ that an air-fuel ratio is rich to theoretical air fuel 
ratio in the engine which performs air-fuel ratio feedback control to the downstream of the 
aforementioned three way component catalyst ] — the oxygen sensor which detects whether it is RIN 
was prepared, and there was diagnostic equipment which diagnoses degradation of a three way 
component catalyst based on the ratio of the locus length of the output of this oxygen sensor or the locus 
length of the output of the aforementioned oxygen sensor, and the locus length of the output of the 
aforementioned air-fuel ratio sensor (refer to JP,9- 125936, A) 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the basic composition of the degradation diagnostic equipment 
concerning invention of a claim 4. 

[Drawing 2] The system-outline view of the gestalt of operation. 

[Drawing 3] The flow chart which shows the degradation diagnostic control in the gestalt of operation. 
[Drawing 4] The timing diagram which shows the property of the degradation diagnosis in the gestalt of 
operation. 

[Description of Notations] 

1 Internal Combustion Engine 

6 Fuel Injection Valve 

10 Three Way Component Catalyst 

12 Control Unit 

13 Air Flow Meter 

14 Crank Angle Sensor 

1 6 Air- fuel Ratio Sensor 

1 7 Oxygen Sensor 
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